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DESCRIPTION 



REVOLVING- FRAME STRUCTURE OF CONSTRUCTION MACHINERY 

Technical Field 

This invention relates to a swing frame structure for 
construction machinery such as a hydraulic excavator . The swing 
frame structure is to be arranged in a swing upperstructure of 
the construction machinery. 

Background Art 

FIG. 12 is a perspective view of a hydraulic excavator 
shown as an example of construction machinery . In this hydraulic 
excavator, a swing upperstructure 21 is arranged on a travel 
base 20, and this swing upperstructure 21 is provided with a 
swing frame 22 to which the present invention is applied. 

As a conventional structure of the swing frame 22, one. 
illustrated in FIGS. 13 and 14 has been proposed, for example. 
FIG. 13 is a plan view, while FIG. 14 is a side view. The 
conventional swing frame structure shown in these FIGS. 13 and 
14 is provided at a front position thereof with a center frame 
23 and at a rear position with a tail frame 24 . The center frame 
23 is provided with a bottom plate 25, a pair of webs, in other 
words, side plates 26,27 arranged upright on the bottom plate 
25 and joined to the bottom plate 25 by welding, and a plate 



member, inother words , a reinforcement plate 28 joinedby welding 
between these side plates 26 and 27. 

in a conventional technology with the center frame 23 
constructed as mentioned above, the fabrication of the center 
frame 23 generally requires a large j ig to fixedly hold the paired 
side plates 26 , 27 in addition to a j ig for fixedly holding these 
side plates 26 , 27 and the reinforcement plate 28 . In the state 
that the paired side plates 26,27 and the reinforcement plate 
28 are held by the jig as mentioned above, the paired side plates 
26,27 tend to move so that as mentioned above, an additional 
jig is required to position and fixed hold these side plates 
26,27 and the bottom plate 25 relative to each other. In the 
state that the side plates 26,27, the reinforcement plate 28 
and the bottom plate 25 are fixedly held and positioned by the 
respective jigs, they are subjected to tack welding, and 
subsequent to final positional adjustments, these side plates 
26,27, reinforcement plate 28 and bottom plate 25 are subjected 
to final welding to integrate them together so that the center 
frame 23 can be completed. 

The tail frame 24, on the other hand, is provided with 
a pair of frame members 29,30. Lateral beams 31,32 are arranged 
between these frame members 29 and 30, and are joined to these 
frame members 29,30. The frame members 29,30 are provided with 
side plates 29a, 30a, to which the lateral beams 31,32 are joined, 
and upper flanges 29b, 30b located on these side plates 29a, 30a, 



respectively. On the lateral beams 32,32, discrete brackets 
can be mounted to permit the fixed installation of an engine. 

FIG. 15 diagrammatically illustrates a connection 
structure between an upper flange of an I-beam, in other words, 
a frame member, which constitutes the tail frame arranged in 
the swing frame structure depicted in FIG . 13 , and the side plate 
which constitutes the center frame, in which FIG. 15(a) is a 
fragmentary plan view while FIG. 15(b) is a fragmentary side 
view. It has been a common conventional practice, for example, 
that a front end face of the upper flange 30b of the frame member 
30, which constitutes the tail frame 24, and the side plate 27, 
which constitutes the center frame 23, are joined together by 
a weld portion 33 as shown in FIGS. 15(a) and 15(b) . As 
illustrated in FIG. 15(a) , this weld portion 33 is f ormedbetween 
abutting portions of the front end portion of the upper flange 
30b an the side plate 27, and as depicted in FIG. 15 (b) , is also 
formed between the front end portion of the upper flange 30b 
and a side wall of the side plate 27 . This applies equally to 
the unillustrated joint portion between the upper flange 29b 
and the side plate 26 which constitutes the center frame 23. 
It is to be noted that LI shown in FIG. 15(a) indicates the 
dimension of a bead extension set to assure sufficient joint 
strength between the flame member 30 and the side plate 27 of 
the center frame 23 . In particular, the weld portions 33 formed 
on the side walls of the side plates 26,27 of the center frame 



23 are generally formed by manually performing clad welding many 
times and then applying grinder finishing into tapered shapes 
while following the shapes of the upper flanges 29b, 30b. It 
is to reduce the concentration of a stress at the weld portions 
33, inotherwords, the weldedand joinedportions that the grinder 
finishing is performed into the tapered shape conforming with 
the shapes of the upper flanges 29b, 30b (see, for example. Patent 

Document 1 - JP-B-2719469) . 

As another conventional technology, there is a swing frame 
structure that engine-fixing brackets are formed integrally with 
the above-mentioned lateral beams 31,32 to provide frame-side 
brackets, namely, engine brackets. The engine brackets 
constructed as mentioned above are each arranged between a pair 
of frames , specifically I-beams and j oined to these frame members 
by welding (see, for example. Patent Document 2 - 
JP-A-2000-064353) . 

The above-mentioned conventional technology disclosed in 
Patent Document 2 has a merit that it requires a smaller number 
of members than the conventional technology disclosed in Patent 
Document 1, but upon fabrication of the tail frame 24, it requires 
a jig for fixing the paired I-beams and the engine brackets in 
a state that the engine brackets are positioned between these 
I-beams . As described above, in the state that the I-beams and 
the engine brackets are fixedly held and positioned by a jig, 
the side walls of the I-beams and the engine brackets are subj ected 



to tack welding, and by final welding, these I-beams and engine 
brackets are integrated together to complete a tail frame. 

Disclosure of the Invention 

in the conventional technology disclosed in Patent 
Document 1, the paired side plates 26,27 and the reinforcement 
plate 28 are held together merely via face-to- face contacts. 
Even in the state that the side plates 26,27 and the reinforcement 
plate 28 are fixedly held by a jig, the side plates 26,27 and 
the reinforcement 28, therefore, tend to move relative to each 
other. Upon arranging and positioning on the bottom plate 25 
the side plates 26,27 and reinforcement plate 28 held together 
by the jig, an additional large jig is hence needed to fixedly 
hold the paired side plates 26,27 and the bottom plate 25 as 
mentioned above. The conventional technology is, therefore, 
accompanied by a problem in that many jigs are needed to result 
in a higher fabrication cost for these jigs. Moreover, the 
above-mentioned jig for holding the side plates 26,27 and the 
bottom plate 25 together are large in dimensions. The 
conventional technology, accordingly, involves another problem 
in that the jig is cumbersome to handle, requires a large space 
as its storage space, and is prone to an increase in the jig 
maintenance and management cost. 

The present invention has been completed in view of such 
circumstances of the conventional art. A first object of the 



present invention is. therefore, to provide a swing frame 
structure for construction machinery, which makes it possible 
to fabricate a center frame without needing any jig for fixedly 
holding side plates and a bottom plate together. 

The conventional technology disclosed in Patent Document 
1, on the other hand, requires grinder finishing to remove parts 
of a portion overlayed by clad welding after clad welding is 
manually performed as mentioned above upon welding and joining 
the upper flanges 29b,30b of the frame members 29,30, which 
constitute the tail frame 24. and the side plates 26.27, which 
constitute the center frame 23, together. This conventional 
technology is, therefore, accompanied by a problem in that the 
grinder finishing leads to an increase in manhour and hence, 
to a rise in fabrication cost. 

The present invention has been also completed in view of 
such circumstances of the above-mentioned conventional 
technology. A second object of the present invention is, 
therefore, to provide a swing frame structure for construction 
machinery, which makes it possible to assure sufficient joint 
strength without needing any grinder finishing upon welding and 
joining upper flanges of frame members, which constitute a tail 
frame, and side plates, which constitute a center frame, 
together . 

in addition, the conventional technology disclosed in 
Patent Document 2 requires a jig for fixedly holding the side 



plates of a pair of I-beams and engine brackets together. 
Although this conventional technology have a merit in that it 
can reduce the number of members in comparison with the 
conventional technology disclosed in Patent Document 1 as 
mentioned above, it is accompanied by a problem that, because 
it requires a special jig, the fabrication of the jig needs the 
expense of a cost and results in a higher cost for the fabrication 
of the tail frame 24. Moreover, the jig has large dimensions 
so that it is cumbersome to handle and it requires a large space 
as its storage space . 

The present invention has been also completed in view of 
such circumstances of the above-mentioned conventional 
technology. A third object of the present invention is, 
therefore, to provide a swing frame structure for construction 
machinery, which makes it possible to fabricate a tail frame 
without needing any j ig for fixedly holding engine brackets and 
frame members together. 

To achieve the first ob j ect , the present invent ion provides 
in a first aspect thereof a swing frame structure for construction 
machinery, said swing frame structure being to be arranged in 
a swing upperstructure and having a center frame composed of 
side plates and a reinforcement plate joined each other, wherein 
the swing frame structure is provided with mating portions for 
bringing the side plates and the reinforcement plate into 
engagement with each other such that the side plates and the 
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reinforcement plate are positioned relative to each other . When 
constructed as described above, upon fabrication of the center 
frame, the side plates and the reinforcement plate can be fixed 
together by a predetermined j ig in the state that the side plates 
and the reinforcement plate are maintained in engagement with 
each other via the mating portions and are positioned relative 
to each other. As a consequence, the reinforcement plate and 
the side plates can be formed into a firmly- integrated unit via 
the mating portions and the j ig . Arrangement of the side plates 
and reinforcement plate, which have been formed into the 
firmly- integrated unit as mentioned above, on a bottom plate 
makes it possible to stably mount and position the integrated 
unit, which includes these side plates and reinforcement plate, 
on the bottom plate. Different from the conventional art, a 
large jig is thus no longer needed to hold the side plates and 
bottom plate together prior to the initiation of welding upon 
fabrication of the center frame . Compared with the conventional 
art, the cost required for such jigs can be reduced, no 
consideration is needed as to the handling of a jig for holding 
the side plates and the bottom plate together or its storage 
space , and the maintenance and management cost for j igs required 
for the overall fabrication of the center frame can be reduced. 

in the swing frame structure, the mating portions may 
comprise, for example, plug- in structure portions , respectively. 
Via the plug- in structure portions, the side plates and the 



reinforcement plate can be formed into an integral unit upon 
fabrication of the center frame. Preferably, the plug-in 
structure portions may comprise holes formed through the side 
plates and lugs formed on the reinforcement plate such that the 
lugs can be inserted into the holes, respectively. By inserting 
the lugs, which are formed on the reinforcement plate, into the 
holes formed through the side plates upon fabrication of the 
center frame, walls of the side plates and side edge portions 
of the reinforcement plate can be brought into close contact 
with each other to form a firmly- integrated unit. 

It is also preferred to arrange the side plates facing 
each other and in a pair on opposite side edge portions of the 
reinforcement plate, respectively, to form the holes through 
the side plates, and to form the lugs, which are to be inserted 
into the holes, on the opposite side edge portions of the 
reinforcement plate, respectively. By inserting the lugs, 
which are formed on the opposite side edges of the reinforcement 
plate, into the corresponding holes formed through the paired 
side plates upon fabrication of the center frame, the paired 
side plates and the reinforcement plate, which is arranged 
between these side plates, can be brought into close contact 
with each other to form a firmly- integrated unit. 

Preferably, the side plates can each be provided with a 
lifting hole for enabling to lift the construction machinery, 
a hole for a boom foot pin and a hole for a boom cylinder pin, 
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and the holes in each of the side plates can each be formed at 
a p'osition below a line connecting a center of the corresponding 
hole for the boom foot pin with a center of the corresponding 
lift hole but above a line connecting a center of the corresponding 
hole for the boom cylinder pin and the center of the corresponding 
lift hole. When the holes in each side plate are positioned 
in a region below the line connecting the center of the 
corresponding hole for the boom foot pin and the center of the 
corresponding lift hole and above the line connecting the center 
of the corresponding hole for the boom cylinder pin and the center 
of the corresponding lift hole, the side plates and the 
reinforcement plate can be formed into a firmly- integrated unit 
while minimizing a reduction in the strength of the side plates . 
As a consequence, the center frame is assured to have stable 
structural strength. 

To achieve the above -described first object, the present 
invention provides in a second aspect thereof a swing frame 
structure for construction machinery , said swing frame structure 
being to be arranged in a swing upper structure and having a center 
frame composed of side plates and a bottom plate joined each 
other, wherein the swing frame structure is provided with mating 
portions for bringing the side plates and the bottom plate into 
engagement with each other such that the side plates and the 
bottom plate are positioned relative to each other. When 
constructed as described above, upon fabrication of the center 
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frame, the side plates of the center frame are positioned on 
the bottom plate via the mating portions . The side plates and 
the bottom plate can be welded together without needing any jig 
for fixing the side plates and the bottom plate with each other. 
Compared with the conventional art, the cost required for jigs 
can be reduced, no consideration is needed as to the handling 
of such a jig or its storage space, and the maintenance and 
management cost for jigs required for the overall fabrication 
of the center frame can be reduced. 

in the swing frame structure, the mating portions may 
comprise, for example, plug- in structure portions , respectively. 
Via the plug- in structure portions, the positioning can be 
performed upon fabrication of the center frame. The plug-in 
structure portions may desirably be positioned on a side outer 
than a swing-circle-mounting surface . This construction makes 
it possible to avoid penetration of rain water or the like into 
a grease bath inside the swing circle via the plug-in structure 
portions, thereby making a contribution to the realization of 
a stable construction of construction machinery. Preferably, 
the plug- in structure portions may comprise holes formed through 
the bottom plate and lugs formed on the side walls such that 
the lugs can be inserted into the holes, respectively. When 
constructed as described above, the lower end faces of the side 
plates can be brought into close contact with the upper wall 
of the bottom plate by inserting the lugs, which are formed in 
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the side plates, into the holes, which are formed through the 
bottom plate, upon fabrication of the center frame. 

Preferably, the side plates can be arranged in a pair and 
opposite the bottom plate, the lugs can be formed on the side 
plates, respectively, and the holes in which the lugs are to 
be inserted can be formed through the bottom plate. When 
constructed as described above, the bottom plate and the paired 
side plates can be brought into close contact with each other 
by inserting the lugs, which are formed in the side plates, into 
their corresponding holes, which are formed through the bottom 
plate, upon fabrication of the center frame. 

To achieve the second object, the present invention also 
provides in a third aspect thereof a swing frame structure for 
construction machinery, said swing frame structure being to be 
arranged in a swing upperstructure and being composed of a tail 
frame including frame members with upper flanges and a center 
frame including side plates, said upper flanges of the frame 
member and the side plates having been j oined each other by welding , 
wherein the upper flanges of frame members are provided with 
openings formed at front end portions thereof , and the side plates 
are inserted in the openings, respectively. When constructed 
as described above, upon welding and joining the upper flanges 
of the frame members, which are included in the tail frame, with 
the side plates included in the center frame, the side plates 
of the center plates are inserted into the openings formed in 
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the front end portions of the upper flanges of the corresponding 
frame members, and in this state, the front end portions of the 
upper flanges and the corresponding side plates of the center 
frame can be welded together. Accordingly, relative movements 
between the upper flanges of the frame members and the 
corresponding side plates of the center frame can be limited 
by the openings and, when welded in this state, desired joint 
strength can be assured without needing any grinder finishing. 
As a result, the manhour can be reduced compared with the prior 
art, and the fabrication cost for the swing frame can also be 
reduced compared with the prior art. As no clad welding is 
required upon welding the front end portions of the upper flanges 
with the side plates of the center frame, automatic welding is 
feasible. Accordingly, the manhour can be reduced further 
provided that the upper flanges and the side plates are welded 
together by such automatic welding. 

Preferably, the side plates can be provided with stepped 
portions at portions thereof which are facing the openings of 
the upper flanges, respectively, and a height dimension of an 
upper step face and a lower step face, between which the stepped 
portion of each side plate is defined, can be set greater than 
a thickness dimension of the corresponding one of the upper 
flanges. Owing to this construction, when the side plates of 
the center frame are inserted into the openings formed in the 
front end portions of the corresponding upper flanges , the upper 
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step faces of the stepped portions formed on the side plates 
of the center frame can be designed to extend beyond the upper 
faces of the corresponding upper flanges. The use of the 
extending portions, therefore, makes it possible to weld the 
upper flanges and the corresponding side plates of the center 
frame with each other. 

Preferably, we Id portions maybe formed between the stepped 
portions of the side plates and walls of the openings of the 
corresponding upper flanges , between the upper faces of the upper 
flanges and side walls of the corresponding side plates, between 
front end faces of the upper flanges and the side walls of the 
corresponding side plates, and between lower faces of the upper 
flanges and the side walls of the corresponding side plates, 
respectively. In a state that the side plates of the center 
frame are inserted in the openings of the front end portions 
of the corresponding upper flanges, it is, therefore, possible 
to continuously perform, for example, the welding work between 
the stepped portions of the side plates and the walls of the 
corresponding openings , the welding work between the upper faces 
of the upper flanges and the side walls of the corresponding 
side plates, the welding work between the front end faces of 
the upper flanges and the side walls of the corresponding side 
plates, and the welding work between the lower faces of the upper 
flanges and the side walls of the corresponding side walls . By 
performing these welding work, high joint strength can be 
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assured. 

Preferably, the openings can each be formed in a turned, 
square U shape as viewed in plan. When the side plates of the 
center frame are inserted in the openings in the front end portions 
of the corresponding upper flanges , the side plates can be brought 
into close contact with the inner walls of the corresponding 
openings, thereby making it possible to increase the positioning 
accuracy between the upper flanges and the corresponding side 
plates of the center frame. 

Further, the front end portion formed in the front end 
portion of each of the upper flanges may preferably be formed 
in a tapered shape as viewed in plan . When the front end portions 
of the upper flanges are formed into tapered shapes as viewed 
in plan as described' above, it is possible to reduce the 
concentration of a stress at the welded joint portions between 
the front end portions of the upper flanges and the corresponding 
side plates of the center frame. 

To achieve the third object, the present invention also 
provides in a fourth aspect thereof a swing frame structure for 
construction machinery, said swing frame structure being to be 
arranged in a swing upperstructure and having a tail frame 
composed of engine brackets and side plates of frame members 
joined each other, wherein the swing frame structure is provided 
with mating portions for bringing the engine brackets and the 
side plates of the frame members into engagement with each other 
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such that the engine brackets and the side plates of the frame 
members are positioned relative to each other . When constructed 
as described above, upon fabrication of the tail frame, the engine 
brackets and the side plates of the frame members can be positioned 
via the mating portions. Arrangement of the engine brackets 
and the frame members, which have been positioned as described 
above, on a bottom plate which constitutes the tail frame makes 
it possible to stably mount the integral unit, which includes 
these engine brackets and frame members, on the bottom plate. 
No special jig is, therefore, needed to hold the engine brackets 
and the frame members . As a consequence, the cost required for 
jigs can be reduced compared with the conventional art, and the 
fabrication cost for the tail frame can be reduced. Moreover, 
no consideration is needed as to the handling or storage space 

of such a j ig . 

in the swing frame structure, the mating portions may 
comprise, for example, plug- in structure portions, respectively. 
When constructed so, the engine brackets and the frame members 
can be positioned via the plug-in structure portions upon 
fabrication of the tail frame. Preferably, the plug-in 
structure portions may comprise holes formed through the side 
plates of the frame members and lugs formed on the engine brackets 
such that the lugs can be inserted into the holes, respectively. 
By inserting the lugs, which are formed on the engine brackets, 
into the holes formed through the side plates of the frame members 
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upon fabrication of the tail frame, walls of the side plates 
of the frame members and end portions of the engine brackets 
can be brought into close contact with each other. 

Preferably, the frame members can be arranged in a pair 
and facing opposite end portions of the engine brackets, 
respectively, the holes can be formed through the side plates 
of the frame members, and the lugs to be inserted into the holes 
can be formed on the opposite end portions of the engine brackets , 
respectively. By inserting the lugs, which are formed on the 
opposite end portions of the engine brackets, into the 
corresponding holes formed through the side plates of the paired 
frame members upon fabrication of the tail frame, the side plates 
of the paired frame members and the engine brackets arranged 
between these side plates can be brought into close contact with 
each other. 

When the frame members comprise I-beams or the holes are 
positionedonneutralaxesof the side plates of the f rame members , 
a firmly- integrated unit including the engine brackets and the 
side plates of the frame members can be obtained while minimizing 
a reduction in the strength of the side plates of the frame members . 

Brief Description of the Drawings 

FIG. 1 is a perspective view showing the overall 
construction of one embodiment of a swing frame structure 
according to the present invention for construction machinery. 
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FIG. 2 is an enlarged perspective view illustrating a 
center frame arranged in the embodiment shown in FIG. 1. 

FIG. 3 is a plan view of a center frame illustrated in 



FIG. 2. 



FIG. 4 is a partially cut-away, fragmentary, side view 
of the center frame illustrated in FIG. 2. 

FIG. 5 is an enlarged, cross-sectional view taken along 

A- A Of FIG. 4 . 

FIG. 6 is an enlarged view of a part C of FIG. 4. 

FIG . 7 is a perspective view depicting a tail frame arranged 
in the embodiment shown in FIG . 1 . 

FIG. 8 is ah enlarged side view of the tail frame depicted 
in FIG. 7. 

FIG. 9 is an enlarged, cross-sectional view taken along 

B-B of FIG. 8. 

FIG. 10 is a view showing a joint structure between an 
upper flange of an I-beam, which constitutes the tail frame 
depicted in FIG. 7, and a side plate which constitutes the center 
frame . 

FIG. 11 diagrammatically shows the state of an upper flange 
of the I-beam and the side plate upon their assembly, both of 
which are shown in FIG. 10. 

FIG. 12 is a perspective view illustrating a hydraulic 
excavator shown as an example of construction machinery. 

FIG. 13 is a perspective view illustrating one example 
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of conventional swing frame structures. 

FIG. 14 is a side view of the swing frame structure 
illustrated in FIG. 13. 

FIG. 15 is a view showing a joint structure between an 
upper flange of an I-beam, that is, a frame member, which 
constitutes a tail frame arranged in the swing frame structure 
illustrated in FIG. 13, and a side plate which constitutes a 
center frame. 

Best Modes for Carrying out the Invention 

One embodiment of the swing frame structure according to 
the present invention for construction machinery will 
hereinafter be described based on the drawings. 

FIG. 1 is a perspective view showing the overall 
construction of the one embodiment of the present invention. 

This embodiment is arranged on construction machinery, 
for example, a hydraulic excavator, and as shown in FIG. 1, is 
provided at a front position thereof with a center frame 1 and 
at a rear position thereof with a tail frame 2 , and is also provided 
at side positions thereof with side frames 3,4. 
[joint structures between side plates and reinforcement plate 
in the center frame] 

FIG. 2 is an enlarged perspective view illustrating the 
center frame arranged in this embodiment shown in FIG. 1, FIG. 
3 is a plan view of the center frame illustrated in FIG. 2, FIG. 
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4 is a partially cut-away, fragmentary, side view of the center 
frame illustrated in FIG . 2, FIG. 5 is an enlarged, 
cross-sectional view taken along A-A of FIG. 4, and FIG. 6 is 
an enlarged view of a part E of FIG. 4. 

The center frame 1 includes I a pair of side plates 6,7 
and a reinforcement plate 8 arranged between these side plates 
6 and 7 . This embodiment is provided with mating portions, which 
bring the side plates 6,7 and the reinforcement plate 8 into 
engagement with each other, and position them. These mating 
portions comprise, for example, plug- in structure portions. 

As illustrated in FIGS. 3, 4 and 5 , the plug- in structure 
portions which constitute the mating portions comprise, for 
example, holes 6a, 7a formed through the paired side plates 6,7 
and lugs 8a, 8b formed on opposite side edge portions of the 
reinforcement plate 8 and to be inserted into the holes 6a, 7a. 

Through each of the side plates 6,7, there are formed, 
as shown in FIG. 4, a lifting hole 9, a hole 9a for a boom foot 
pin, and a hole 9b for a boom cylinder pin. The lifting hole 
9 enables to lift the hydraulic excavator. Into the hole 9a, 
a pin which connects a base portion of an unillustrated boom 
to the center frame 1 is inserted. Into the hole 9b, on the 
other hand, a pin which connects an unillustrated boom cylinder 
for driving a boom to the center frame 1 is inserted. 

As illustrated by way of example in FIG. 4, the 
above-mentioned holes 6a, 7a formed through the side plates 6,7, 
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respectively, are formed at a position below a line connecting 
a center of the corresponding hole 9a for the boom foot pin with 
a center of the corresponding lift hole 9 but above a line 
connecting a center of the corresponding hole 9b for the boom 
cylinder pin and the center of the corresponding lift hole 9. 
[Joint structures between the side plates and a bottom plate 
in the center frame] 

This embodiment is also provided with mating portions, 
which bring the paired side plates 6 and a bottom plate 5, all 
of which are included in the center frame 1, into engagement 
with each other, and position them. For example, these mating 
portions can also comprise plug-in structure portions. 

As shown by way of example in FIGS. 4, 6 and so on, the 
plug- in structure portions which constitute these mating 
portions are composed of holes 5a, 5b formed corresponding to 
the side plate 7 in a pair through the bottom plate 5 and holes 
formed corresponding to the side plate 6 in a pair through the 
bottom plate 5, namely, four holes in total, lugs 7c, 7d formed 
on the side plate 7 and to be inserted into the corresponding 
holes 5a, 5b of the bottom plate 5, and two lugs formed on the 
side plate 6 and to be inserted into the corresponding ones of 
the remaining holes of the bottom plate 5. 

It is to be noted that the above-mentioned lugs 7c, 7d and 
the like formed through the side plates 7,6 are set in equal 
shape and dimensions with each other as shown by way of example 
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at the parts E and F in FIG. 4 . Corresponding to this, the holes 
such as the holes 5a, 5b and so on formed as many as four in 
total through the bottom plate 5 are also set in equal shape 
and dimensions. 

Further, the above-mentioned plug- in structure portions 
are positioned on a side outer than a swing- circle -mounting 
surface 5c as shown in FIG. 4. 

[Joint structures between the engine brackets and the side plates 
of the frame members] 

FIG . 7 is a perspective view depicting a tail frame arranged 
in the embodiment shown in FIG. 1, FIG. 8 is an enlarged side 
view of the tail frame depicted in FIG. 7, and FIG. 9 is a 
cross -sectional view taken along B-B of FIG. 8. 

This embodiment is also provided with mating portions, 
which bring engine brackets 13, 14 and a pair of frame members, s 
that is, side plates lib, 12b of I-beams 11,12 into engagement 
with each other, and position them. The engine brackets 13 , 14 
and the side plates lib, 12b are included in the tail frame 2. 
These mating portions may also comprise, for example, plug- in 
structure portions . 

As shown by way of example in FIGS. 8, 9 and so on, the 
plug-in structure portions which constitute these mating 
portions are composed of a hole 12b3 formed through a front section 
12bl of the side plate 12b of the I-beam 12, a hole 12b4 formed 
through a rear section 12b2 of the side plate 12b of the I-beam 



12, a hole formed through a front section of the side plate lib 
of the I-beam 11, and a hole formed through a rear section of 
the side plate 11 of the I-beam 11, namely, four holes in total; 
and a lug 13a and a lug formed on opposite end portions of the 
engine bracket 13 , respectively, said lug 13a being to be inserted 
into the hole 12b3 of the side plate 12b and said lug being to 
be inserted into the hole formed through the front section of 
the side plate lib, and a lug 14a and a lug formed on opposite 
end portions of the engine bracket 14, respectively, said lug 
14a being to be inserted into the hole 12b4 of the side plate 
12b and said lug being to be inserted into the hole formed through 
the rear section of the side plate lib, that is, four lugs in 
total . 

The hole 12b3 formed through the side plate 12b of the 
I-beam 12 is positioned on a neutral axis 15 of the front section 
12bl of the side plate 12b, while the hole 12b4 formed through 
the side plate 12b is positioned on a neutral axis 16 of the 
rear section 12b2 of the side plate 12b. Similarly, the hole 
formed through the front section of the side plate lib of the 

I-beam 11 is positioned on a neutral axis of the front section 
of the side plate lib, while the hole formed through the rear 

section of the side plate lib is positioned on a neutral axis 

of the rear section of the side plate lib. 

It is to be noted that as illustrated in FIG. 7, the I-beam 

11 is integrally provided on a lower part of the side plate lib 
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with a lower flange 11a and on an upper part of the side plate 
lib with an upper flange 11c. Similarly, the I-beam 12 is also 
integrally provided on a lower part of the side plate 12b with 
a lower flange 12a and on an upper part of the side plate 12b 
with an upper flange 12c. 

[Joint structure between the upper flanges of the I-beams and 
the side plates of the center frame] 

FIG. 10 is a view showing a joint structure between an 
upper flange of an I-beam, which constitutes the tail frame 
depicted in FIG. 7, and a side plate which constitutes the center 
frame, in which FIG. 10(a) is a fragmentary plan view and FIG. 
10(b) is a fragmentary side view. FIG. 11 diagrammatical ly shows 
the state of the upper flange of the I-beam and the side plate 
upon their assembly, both of which are shown in FIG . 10 , in which 
FIG. 11(a) is a fragmentary plan view and FIG. 1Kb) is a 
fragmentary side view. 

As shown in FIG. 11 (a) , the upper flange 12c of the I-beam 
12 and the corresponding side plate 7 of the center frame 1 are 
constructed, for example, such that an opening 12cl of a turned, 
square u shape as viewed in plan is formed in a front end portion 
of the upper flange 12c of the I-beam 12 and the side plate 7 
of the center frame 1 is inserted into the opening 12cl . As 
depicted in FIG. 1Kb) , a stepped portion 7b is formed on the 
side plate 7 of the center frame 1, and the dimension of the 
height from a lower stage face to an upper stage face, between 
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which the stepped portion 7b is defined, is set greater by L3 
than the thickness dimension of the upper flange 12c of the I-beam 
12. 

As shown in FIG. 7, the upper flange 11c of the I-beam 
11 and the corresponding side plate 6 of the center frame 1 are 
similarly constructed such that that an opening llcl of a turned, 
square U shape as viewed in plan is formed in a front end portion 
of the upper flange 11c of the I-beam 11 and the side plate 6 
of the center frame 1 is inserted into the opening llcl. As 
depicted in FIG. 2, a stepped portion 6b is formed on the side 
plate 6 of the center frame 1, and the dimension of the height 
from a lower stage face to an upper stage face, between which 
the stepped portion 6b is defined, is set greater by L3 than 
the thickness dimension of the upper flange 11c of the I-beam 
11 as shown in FIG. 11(b) . 

As also illustrated in FIG. 11(a) , the front end portion 
of the upper flange 12c of the I-beam 12, where the opening 12cl 
is formed, is formed into a tapered shape as viewed in plan. 
Supposing that the dimension of the opening 12cl is L, the front 
end portion of the upper flange 12c of the I-beam 12 is formed, 
for example, such that the range of a dimension L2 from the front 
end portion of the upper flange 12 is set at the same width 
dimension and the range of a dimension LI extending from the 
dimension L2 is set to have a width dimension gradually increasing 
with the distance from the front end portion. The upper flange 
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11c of the I-beam 11 is set likewise. 

After the side plate 7 of the center frame 1 is inserted 
into the opening 12cl of the upper flange 12c of the I-beam 12 
in the state shown in FIGS. 11(a) and 11(b) , the upper flange 
12c an the side plate 7 are welded and joined together as depicted 
in FIGS. 10(a) and 10(b) . Described specif ically, weldportions 
17 are formed between the stepped portion 7b of the side plate 
7 and the wall of the opening 12cl of the upper flange 12c, between 
the upper face of the upper flange 12c and the side wall of the 
side plate 7, between the front end face of the upper flange 
12c and the side wall of the side plate 7, and between the lower 
face of the upper flange 12c and the side wall of the side plate 
7, respectively. 

The welding and joining of between the I-beam 11 shown 
in FIG. 7 and the side plate 6 of the center frame 1 illustrated 
in FIG. 2 is conducted in a similar manner as mentioned above. 

A description will hereinafter be made about advantageous 
effects of the respective joint structures constructed as 
described above. 

[Advantageous effects of the joint structures between the side 
plates and the reinforcement plate in the center frame] 

According to this embodiment, upon fabrication of the 
center frame 1, the lugs 8a, 8b formed on the reinforcement plate 
8 are inserted into the corresponding holes 6a, 7a formed in the 
paired side plates 6,7, such that the paired side plates 6,7 
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and the reinforcement plate 8 arranged between these side plates 
6 and 7 can be brought into close contact with each other and 
can be positioned. For example, by holding the side plates 6,7 
and the reinforcement plate 8 in this state with a desired jig, 
a firmly- integrated unit can be formed. Accordingly, the 
arrangement of the side plates 6,7 and reinforcement 8, which 
has been formed into such a firmly- integrated unit , on the bottom 
plate 5 makes it possible to stably mount and position the integral 
unit of these side plates 6,7 and reinforcement plate 8 on the 

bottom plate 5 . 

in other words, no large jig is required for holding the 
side plates 6,7 and the bottom plate 5 before starting welding 
upon fabrication of the center frame 1. The cost for this jig 
can, therefore, be omitted. Further, no consideration is 
required as to the handling or storage space of a jig for holding 
the side plates. 6,7 and the bottom plate 5. The maintenance 
and management cost for j igs required for the overall fabrication 
of the center frame 1 can be reduced. 

As the holes 7a in each side plate 7, said holes 7a 
constituting mating portions, are positioned in a region below 
the line connecting the center of the corresponding hole 9a for 
the boom foot pin and the center of the corresponding lift hole 
9 and above the line connecting the center of the corresponding 
hole 9b for the boom cylinder pin and the center of the 
corresponding lift hole 9, a reduction in the strength of the 
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side plate 7 can be minimized. With respect to the side plate 
6, a reduction in strength can be also minimized. Owing to these 
positioning, stable structural strength can be assured for the 
center frame 1. 

5 After the side plates 6,7 and the reinforcement plate 8 

are positioned on the bottom plate 5 in a state held by the desired 
j ig as mentioned above , the side plates 6 , 7 and the reinforcement 
plate 8 and the side plates 6 , 7 and the bottom plate 5 are subj ected 
to tack welding. Subsequently, final positioning, adjustments 

10 and the like among the side plates 6,7, the reinforcement plate 
8 and the bottom plate 5 are performed, followed by final welding 
to complete the center frame. 

[Advantageous effects of the joint structures between the side 
plates and the bottom plate in the center frame] 

15 According to this embodiment, upon fabrication of the 

center frame 1, the paired side plate 6,7 and the bottom plate 
8 can be brought into close contact with each other by inserting 
the lugs 7c, 7d and so, which are formed on the side plates 7,6 
into the corresponding holes of the holes 5a , 5b integrally formed 

20 through the bottom plate 5 corresponding to the side plate 7 
• and the holes integrally formed through the bottom plate 5 
corresponding to the side plate 6 such that the paired side plates 
6,7 and the bottom plate 5 can be brought into close contact 
with each other and can be positioned . Owing to this positioning , 

25 these side plates 6 , 7 and the bottom plate 5 can be welded together 
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without needing any jig for fixing the side plates 6 , 7 and the 
bottom plate 5 with each other. The cost required for this jig 
can be omitted, no consideration is needed as to the handling 
of a j ig for holding the side plates and the bottom plate together 
or its storage space, and the maintenance and management cost 
for j igs required for the overall fabrication of the center frame 
can be reduced. 

Further, owing to the positioning of the plug- in structure 
portions between the side plates 6 , 7 an the bottom plate 5 on 
the outer side of the swing-circle-mounting surface 5c, it is 
possible to prevent any penetration of rain water or the like 
into the grease bath inside the swing circle via the plug- in 
structure portions, thereby making a contribution to the 
realization of a hydraulic excavator of stable construction 
[Advantageous effects of the joint structures between the engine 
brackets and the frame members] 

According to this embodiment, upon fabrication of the tail 
frame 2 , the lugs 13a, 14a and so on formed on the engine brackets 
13,14 are inserted into the corresponding holes 12b3, 12b4 and 
so on formed through the frame members, specifically the side 
plates 12b, lib of the I-beams 12,11 so that the engine brackets 
13,14 and the I-beams 11,12 can be positioned in close contact 
with each other and can be arranged without movements on the 
bottom plate 10 of the tail frame 2 . No jig is, therefore, needed 
for holding the engine brackets 13,14 and the I-beams 11,12. 
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The cost required for this jig can be omitted, no consideration 
is needed as to the handling of a jig for positioning and holding 
the engine brackets 13,14 and the I-beams 11,12 or its storage 
space , and the fabrication cost for the tail frame 2 can be reduced . 
[Advantageous effects of the joint structures between the upper 
flanges of the I-beams and the side plates of the center frame] 

Upon welding and joining the upper flanges 11c, 12c of the 
I-beams 11,12, which are included in the tail frame 2, with the 
side plates 6,7 included in the center frame 2, the side plates 
7,7 are inserted into the openings llcl, 12cl formed in the front 
end portions of the upper flanges 11c, 12c, and in this state, 
the front end portions of the upper flanges 11c, 12c and the 
corresponding side plates 6 , 7 are welded together . Accordingly, 
relative movements between the upper flanges 11c, 12c and the 
corresponding side plates 6,7 are limited by the openings 
llcl, 12cl and, when welded in this state, desired joint strength 
can be assured without needing any clad welding and also without 
needing any grinder finishing. As a result, the manhour can 
be reduced, and the fabrication cost for the swing frame can 
also be reduced. 

As neither clad welding nor post- welding grinder finishing 
is required upon welding the upper flanges 11c , 12c with the side 
plates 6,7 as mentioned above, automatic welding is feasible 
as mentioned above. Practice of this automatic welding makes 
it possible to further reduce the manhour. 
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Further, the upper step faces of the stepped portions 
6b, 7b formed on the side plates 6 , 7 be designed to extend beyond 
the upper faces of the corresponding upper flanges 11c, 12c when 
the side plates 6,7 are inserted into the openings llcl,12cl 
5 of the upper flanges 11c, 12c . The use of the extending portions , 
therefore, makes it possible to weld the upper flanges 11c, 12c 
and the corresponding side plates 6, 7 with each other, and hence 
to assure a stable welded structure. 

It is also possible to continuously perform the welding 

10 work between the stepped portions 6b, 7b of the side plates 6,7 
and the walls of the openings llcl,12cl of the upper flanges 
11c, 12c, the welding work between the upper faces of the upper 
flanges 11c, 12c and the side walls 6,7, the welding work between 
the front end faces of the upper flanges 11c, 12c and the side 

15 walls of the side plates 6,7, and the welding work between the 
lower faces of the upper flanges 11c, 12c and the side walls of 
the side walls 6 , 7 . By performing these welding work, high joint 
strength can be assured, and hence, a stable swing frame can 
be assured. 

20 As the openings llcl,12cl in the front end portions of 

the upper flanges 11c, 12c are formed in the turned, square U 
shape as viewed in plan, the side plates 6, 7 can be brought into 
close contact with the walls of the openings llcl,12cl when the 
side plates 6,7 are inserted into the openings llcl,12cl. It 

25 is, therefore, possible to increase the positioning accuracy 



between the upper flanges 11c, 12c and the side plates 6,7, thereby- 
making it possible to assure a swing frame of high fabrication 
accuracy. 

Owing to the formation of the front end portions of the 
upper flanges 11c, 12c in tapered shapes as viewed in plan, it 
is possible to reduce the concentration of a stress at the welded 
portion 17 and the like between the front end portions of the 
upper flanges 11c, 12c and the side plates 6,7, thereby making 
it possible to provide a stable welded structure. 



